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Abstract
In our evolving world, new technologies and practices are frequently introduced
to society and assimilated into daily life. People often form concerns about how
these new technologies, and other types of change, affect public health and the
surrounding environment. This paper aims to form a better understanding of
Modern Health Worries (MHW). Two studies were conducted: one investigating
personality correlates of the MHW scale, and a second examining the covariation
of the MHW scale with participants’ valence and arousal ratings of images of
MHWs selected in terms categories presented in the literature.
Undergraduate students at Syracuse University (n=143) took part in the first study
where they completed a series of online questionnaires measuring personality
factors and MHWs. Results of the first study indicated that openness to
experience moderates the relationship between MHW and neuroticism.
The second study was also comprised of undergraduate students at Syracuse
University (n=27). In this exploratory study, participants completed the same
questionnaires, but also rated images corresponding to specific MHWs based on
valence and arousal. Findings suggest that as an individual reports higher levels of
MHW, he or she reports experiencing more negative valence from images
corresponding to MHWs. In addition, the second study found that participants
rated images of environmental pollution and water contamination with the most
negative valence.
Future research in the area of MHWs should take into account these associations.
In addition, the specific images with high ratings for negative valence should be
used in future cue reactivity studies about MHWs.
Key Words: Modern Health Worry, Personality, Openness to experience,
Neuroticism, Valence, and Agreeableness
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Executive Summary
The research conducted for this project focuses on a fairly new construct
in the field of psychology. Modern Health Worries are concerns people hold
about how risky aspects modern life affect personal health. Common concerns
that are measured include air pollution, depletion of the ozone layer, genetically
modified food, cell phone radiation and many others. As society and technology
progresses, it is necessary to form scientific conclusions as to how worrisome
aspects of modern life affect individual’s psychological processing. This project
builds upon the existing research on this topic by investigating the relationships
between personality, valence, arousal and modern health worries for a population
of undergraduate college students.
The first study is dedicated to forming an understanding of how
personality factors relate to modern health worries. In this study, Syracuse
University undergraduate students individually completed a series of
questionnaires designed to measure personality factors, and how concerned
individuals are about worrisome aspects of modern life. The analysis portion of
this study looked for relationships between personality factors and modern health
worries. Results showed that openness to experience moderates the relationship
between neuroticism and modern health worries.
The second study was an exploratory study that measures how individuals
react when confronted with images of modern health concerns. This study relied
on a different, and smaller, population of Syracuse University undergraduate
students. Participants were shown images that embodied items of modern health
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worries such as pollution, pesticide spraying, traffic fumes, and many others.
Participants rated each item based on valence and arousal. Results showed that
modern health worries and correlated with negative valence ratings of the slide. In
addition, this study also found that participants rated items of environmental
pollution and water contamination with the most negative valence.
This research is significant because it builds upon a developing and
relevant construct in psychology. These studies contribute to our scientific
understandings of the various associations that exist with modern health worries.
It also provides a foundation for future research into the physiological reactions
individuals experience when confronted with common modern health worries.

.
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Background and Review of Literature

Modern health worry (MHW) is a fairly new construct that focuses on
concerns about how aspects of modern life can impact personal health. Since the
turn of the century, this construct had been sparingly researched throughout the
world, yet many consistent associations have emerged. Initially, research focused
upon how MHWs relate to personal health (Petrie, Silversten, Hysing, MossMorris, Erikson, & Ursin, 2001). In the first study on this topic, Petrie and
colleagues (2001) found individuals rating high in MHWs also rated high for food
intolerance and chronic fatigue syndrome. The researchers also found that MHWs
were significantly associated with somatic health complaints, ratings of high
importance of health to the individual, and medical care utilization (Petrie et al.,
2001). In a later study, Kaptein and colleagues (2005) surveyed 227 first year
Dutch medical students, and found that MHWs were likewise associated with
subjective health complaints and health care utilization.
A more significant body of research on MHW has emerged within the last
five years. Filipkowski and colleagues (2010) found that MHWs influence
symptom reporting, perceptions of current health, medication use, and visits to
healthcare providers. Other research has shown that health complaints mediated
the relationship between MHWs and health care utilization (Ozakinci, Boratav, &
Mora, 2011). Another study in Denmark found that MHWs were most commonly
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seen among older women, and that MHWs were associated with higher rates of
care seeking (Andersen & Jensen, 2012).
In addition, there has been a significant amount of research within the last
year. Ingredard and colleagues (2013) found, in a Norwegian sample of 569
people, participants with high levels of MHWs have higher levels of health
complaints. That study also found that high levels of MHWs showed no
significant associations with healthcare utilization (Ingredard, Ihlebaek, &
Erikson, 2013). Chen (2013) found, in a Taiwanese sample of 1,166 participants,
more health conscious individuals had higher ratings of MHWs. Other recent
research on this construct found that MHWs are associated with depression,
increased symptom reporting and lower quality of life (Rief, Glaesmer, Baehr,
Broadbent, Brahler, & Petrie, 2013).
While there is a significant body of work on this construct currently
developing, there still are significant gaps in our understanding of MHWs. This
paper looks to better understand how personality and valence are associated with
MHWs. This is a developing topic in psychology, and it is important to form
scientific conclusion about how risky aspects of modern life relate to individuals’
psychological processing.

Introduction of Study 1

Personality variables have been found to covary with MHWs. In
particular, an association has been demonstrated between neuroticism/trait
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negative affect (N/TNA) and MHWs (Filipkowski et al., 2010; Petrie et al., 2001).
Filipkowski and colleagues (2010) found that N/TNA partially mediated the
relationship between MHWs and physical symptoms. They proposed that MHWs
might create a broad negative schema, which would impact sensation of physical
symptoms. However, some studies have not found support for this relationship
(Furnham, 2007; Furnham, Strait, & Hughes, 2012).
In a cross sectional analysis, Furnham & colleagues (2012), used the
Abbreviated Big 5 to study the relationships between the five factor personality
traits (Openness to Experience, Conscientiousness, Extraversion, Agreeableness,
and Neuroticism) and MHW. Their sample consisted of 301 participants, in a
predominantly British/European population (64% British/European) from two
universities in London with a mean age of 17.83. Their results indicate that
neuroticism was not related to MHWs, contrary to prior findings (Filipkowski et
al, 2010; Petrie et al., 2001), and that openness to experience and
conscientiousness were positively related to MHW. Although this research added
to the growing literature on the relationship between MHW and personality, this
study fell short in several ways. One limitation, which the authors discuss, was the
use of an abbreviated measure of the Five Factor Model. The Abbreviated Big 5
consists of 15 items, with only two items measuring neuroticism. This 2-item
measure of neuroticism may not adequately encapsulate the major aspects of trait
neuroticism (e.g. anxiety, worry, etc.). Consequently, this measure may have
obscured the relationship with MHWs. Second, the authors did not perform an
analysis to determine if the different personality traits interacted to predict
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MHWs. These inconsistencies warrant further investigation to clarify the pattern
of relationships between personality and MHWs.
The aim of the current study is to further investigate the relationship of
MHWs and neuroticism. It is expected that neuroticism will be positively related
to MHWs, and that openness to experience will moderate the relationship between
neuroticism and MHWs. We investigated the possibility that the N/TNA
associated with MHWs may be most pronounced for particular individual
differences (viz., moderating variables). If these associations exist, this would
have implications for identifying interrelationships among N/NA, MHWs and
individual health (e.g. physical symptoms).

Methodology of Study 1

One hundred and forty-four undergraduate students at Syracuse University
participated in this study (39% male and 61 % female), of which 143 provided
sufficient information for analyses. Participants took part in this study for class
credit ranged in age from 18 to 30 (mean 19.06), and were predominantly
Caucasian (Caucasian—57%; African-American—6.3%; Hispanic—12.5%;
Asian—21.5%; Other—2.1%).
Data was collected in a group setting using online questionnaires. After
informed consent, participants were assigned a random ID number and the
instructed to complete the questionnaires alone. The Institution Review Board
approved of procedures.

5
Participants completed the Modern Health Concerns Scale (MHCS).
MHCS was designed to measure the concern a participant has about how aspects
of modern life influence personal health (Petrie et al., 2001). Examples of items
include Cellphones, Air Pollution, and Hormones in Food. Participants rate these
items on a 5-point scale from No Concern to Extreme Concern. The original scale
demonstrated good psychometric properties (Petrie et al., 2001; Petrie & Wessely,
2002). We used the 28-item version developed by Furnham (2012) that included a
Bioterrorism item. In this study the Cronbach’s Alpha for this scale was 0.95.
Participants also completed the Big Five Inventory (BFI). BFI measures
personality traits encompassing the Five Factor Model (John, Donahue, & Kentle,
1991), and has scales measuring Openness to experience, Conscientiousness,
Extraversion, Agreeableness, and Neuroticism. It consists of 44 items, which are
rated on a 5-point Likert Scale. The psychometrics of this scale have been
reported in detail elsewhere (John & Srivastave, 1999). For this study, we used
the Openness to experience, and Neuroticism scales, which had Cronbach’s Alpha
of 0.71 and 0.83 respectively.

Results of Study 1

The means and standard deviations of the scales are reported in Table 1.
Results show that MHWs were positively correlated with Neuroticism (r=0.20,
p=0.014). Openness to experience was not found to be correlated with MHWs
(r=0.05, p=0.53).
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Table 1 – Descriptive Statistics
Scale

Mean

SD

MHW

85.89

23.32

Openness to Experience

34.11

6.04

Neuroticism

23.15

6.54

Since relationships were found between neuroticism and MHWs, and we
found no relationship between openness and MHWs, we checked for a correlation
between openness and neuroticism to ensure we would encounter minimal
problems from multicolinearity. Results showed that openness was not related to
neuroticism (r=0.046, p=0.587).

Table 2 – Regression Models
Standardized β

t-value

Sig.

Neuroticism

0.200

2.489

0.014

Openness

0.004

0.053

0.957

-0.256

-3.130

0.002

Neuroticism x Openness

A regression analysis was then conducted to assess if openness to
experience moderated the relationship between neuroticism and MHWs. Each
model was entered in a two-step process with first order effects (e.g. neuroticism
and openness) being entered on the first step, followed by the interaction term
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(e.g. neuroticism x openness) in the second step. The resulting standardized β can
be found in Table 2. As can be seen, a statistically significant interaction was
found. To investigate this interaction, the model was restructured with high (1
standard deviation above the mean) and low (1 standard deviation below the
mean) scores in openness to experience (Aiken & West, 1991). As seen in Figure
1, individuals who scored low in openness to experience show a significant,
positive relationship between neuroticism and MHWs (b=1.57, t=4.04, p<0.001).
Individuals who scored high in openness to experience do not show a significant
relationship between neuroticism and MHW (b=-0.13, t=-0.33, p=0.74).

Figure 1—MHW as a function of Openness to experience and
Neuroticism
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Discussion of Study 1

This study supported previous findings (Filipkowski et al., 2010; Petrie et
al., 2001) and suggest that there is a weak relationship between neuroticism and
MHW. This study confirmed the hypothesis that an individual who score higher
in neuroticism would also score higher in their extent of worry regarding how
aspects of modernity impact personal health.
Openness to experience was found to influence MHWs through
moderation of its relationship with neuroticism. Individuals who scored higher in
openness to experience did not demonstrate a relationship between MHWs and
neuroticism; however individuals scoring low in openness to experience
demonstrates a relationship between MHWs and neuroticism.
The primary limitation of this study is the self-report nature of the data
collection. This potentially could have introduced a number of biases (e.g. recall
biases). The impact of such biases could be seen as differences in personality
processes (e.g. an individual high in neuroticism may be more apt to recall
negative events than one who is low), rather than differences in the amount of
worries about modernity. Another limitation would be the limited sample. Our
sample was predominantly young college students (18-30) that may limit our
external validity to other more diverse age ranges. These limitations could limit
the generalizability of the results.
Future research into this construct should take into account that openness
to experience moderates the relationship between neuroticism and MHWs. In

9
addition, more research should be conducted to assess emotional reactions to
stimuli encapsulating the themes behind MHWs items.

Introduction of Study 2

The previous study researched the relationships between neuroticism,
openness to experience and MHWs. Results showed that openness to experience
moderates the relationship between neuroticism and MHWs. Study 2 aims to
investigate whether self-reported MHW predicts emotional reactivity to visual
stimuli encapsulating underlying themes of the construct. This exploratory study
will add to the construct validity of the MHW self-report measure. Previous
research has investigated the effects of MHWs on food preference images.
Devcich, Pedersen, and Petrie (2007) conducted a study using 390 medical
students from The University of Auckland, New Zealand. Participants were asked
to rate pictures of food products with either added vitamins or added scientific
compounds. Participants rated products on attractiveness, credibility and
likelihood to use. Researchers found that MHWs were significantly associated
with a preference for foods with natural as opposed to synthetic additives
(Devcich, Pederson, & Petrie, 2007). These results suggest that MHWs may
impact reactivity to visual stimuli and ultimately decision making, in that
individuals scoring high on MHW showed a preference for images depicting
foods with natural or synthetic additives.
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Our hypothesis is that participants with higher levels of MHWs will rate
images corresponding to MHWs with negative valence.

Methodology of Study 2

Twenty-eight different participants took part in this exploratory study
(54% male and 46% female), of which 27 provided sufficient information to
allow for analyses. Participants were students at Syracuse University who
participated for class credit. They ranged in age from 18 to 23 (mean 19.00), and
were of a diverse background (Caucasian—38%; African American—11%;
Asian—33%; Hispanic—11%; Other—7%).
Data was collected in a group setting using questionnaires assembled in a
packet. After informed consent, participants were assigned a random ID number
and instructed to complete the questionnaires alone. The Institutional Review
Board approved procedures.
Participants then completed the Modern Health Concerns Scale (MHCS).
MHCS was designed to measure the concern a participant has about how aspects
of modern life influence personal health (Petrie et al., 2001). Examples of items
include Cellphones, Air Pollution, and Hormones in Food. Participants rate these
items on a 5-point scale from No Concern to Extreme Concern. The original scale
demonstrated good psychometric properties (Petrie et al., 2001; Petrie & Wessely,
2002). We used the 28-item version developed by Furnham (2012) that included a
Bioterrorism item. Cronbach’s alpha for this study was 0.961.
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Following completion of the questionnaires, participants were
administered Self-Assessment Manikin (SAM) booklets. SAM is a non-verbal
assessment that measures the pleasure associated with a participant’s affective
reaction to a wide variety of stimuli (Bradley & Lang, 1994). After participants
received SAM booklets, lights were dimmed in the room, and participants were
shown 63 images corresponding MHWs. Each participant rated the valence and
arousal of each item on a 9-point scale (1=pleasure; 9=displeasure). Images
embodied several items on the MHCS and were shown in random order. The
images were downloaded from the Internet at the discretion of the researchers.
Cronbach’s alpha for valence (viz., displeasure) was 0.951.

Results of Study 2

The means and standard deviations are shown in Table 3. Results show
that SAM ratings of negative valence were correlated with MHWs (r=0.680,
p=0.00). Arousal did not correlate (present correlation) with MHW, indicating
that the MHW scale relates more so to an induction of negative affect instead of
general arousal.
Table 3-Descriptive Statistics
Scale

Mean

SD

MHW

82.59

25.00

Arousal

6.52

1.54

Displeasure (Valence)

6.64

0.74
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In addition, a perusal of the rank ordering of the negative valence ratings
shows that Environmental Pollution and Water Contamination images are at the
top of the rankings. The means and standard deviations of these ranked ordered
can be found in Table 4. Participants rated the images on a 9-point scale (Bradley
& Lang 1994). The specific images can be found in Appendix A.

Table 4-Descriptive Statistics
Image

Mean

SD

9-Environmental Pollution

8.52

1.01

20-Water Contamination

8.48

0.89

12-Environmental Pollution

8.22

1.12

27-Environmental Pollution

8.11

1.31

44-Environmental Pollution

8.11

1.28

37-Environmental Pollution

8.07

1.28

63-Water Contamination

8.04

1.11

22-Traffic Fumes

7.89

1.37

51-Air Pollution

7.74

1.43

33-Traffic Fumes

7.56

1.45

5-Traffic Fumes

7.52

1.60

23-Traffic Fumes

7.52

1.25

32-Air Pollution

7.52

1.31

62-Air Pollution

7.46

1.47

59-Drug Resistant Bacteria

7.44

1.09
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24-Genetically Modified Food

7.26

1.51

36-Amalgram Dental Fillings

7.26

1.43

41-Amalgram Dental Fillings

7.26

1.56

53-Air Pollution

7.15

1.38

26-Bioterrorism

7.11

2.04

8-Amalgram Dental Fillings

6.89

2.00

60-Genetically Modified Food

6.85

1.35

50-Hole in ozone layer

6.81

1.69

3-Cell Phones

6.74

1.75

47-Nuclear Radiation

6.70

1.59

Discussion of Study 2

The results of this study show that MHW scores are associated with a
negatively valenced affective response triggered by slides depicting possible
industrial threats. In addition, the rank ordering of valence ratings suggests that
participants find the most displeasure when viewing images of environmental
pollution and water contamination; given the small sample size, further statistical
analyses would not be prudent. All in all, the results confirmed our hypothesis
that there would be a relationship between displeasure and MHWs
The primary limitations to this study were that the study was completely
reliant on self-report measures, the researchers chose images from the Internet,
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and our sample of convenience was small and limited to SU undergraduates.
Nevertheless, the association of valence with the MHW provides preliminary
support that persons high in MHW react with negative affect when confronted
with signs of the harmful sequelae of industrialization. Future research should
consider using images to measure participant responses to MHWs. The images
rated with the most displeasure should be used in future cue reactivity studies
about MHWs.
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Appendix A: Modern Health Worries Stimuli
Image 1: Pesticide Spray

Image 2: Genetically Modified Food

Image 3: Cell Phones

20

Image 4: Power Lines

Image 5: Traffic Fumes

Image 6: Drug Resistant Bacteria

21
Image 7: Hole in the Ozone Layer

Image 8: Amalgram Dental Fillings

Image 9: Environmental Pollution

22
Image 10: Radio or Cell Towers

Image 11: Additives in Food

23
Image 12: Environmental Pollution

Image 13: Leakage from Microwave Ovens

24
Image 14: Cell Phones

Image 15: Dental or Medical X-Rays

Image 16: Nuclear Radiation

25
Image 17: Radio or Cell Towers

Image 18: Cell Phones

Image 19: Drug Resistant Bacteria

26

Image 20: Water Contamination

Image 21: Additives in Food

27
Image 22: Traffic Fumes

Image 23: Traffic Fumes

Image 24: Genetically Modified Food

28
Image 25: Toxic Chemicals in Household Items

Image 26: Bioterrorism

29
Image 27: Environmental Pollution

Image 28: Poor Building Ventilation

30
Image 29: Vacination Programs

Image 30: Pesticide Spraying

31
Image 31: Noise Pollution

Image 32: Air Pollution

32
Image 33: Traffic Fumes

Image 34: Vaccination Programs

33
Image 35: Power Lines

Image 36: Amalgram Dental Fillings

34
Image 37: Environmental Pollution

Image 38: Noise Pollution

35
Image 39: Vaccination Programs

Image 40: Nuclear Radiation

36
Image 41: Amalgram Dental Fillings

Image 42: Power Lines

37
Image 43: Hole in the Ozone Layer

Image 44: Environmental Pollution

38
Image 45: Bioterrorism

Image 46: Medical or Dental X-Rays

39
Image 47: Nuclear Radiation

Image 48: Radio or Cell Towers

40
Image 49: Poor Building Ventilation

Image 50: Hole in the Ozone Layer

41
Image 51: Air Pollution

Image 52: Cell Phones

42
Image 53: Air Pollution

Image 54: Leakage from Microwave Ovens

43
Image 55: Pesticide Spray

Image 56: Noise Pollution

44
Image 57: Poor Building Ventilation

Image 58: Toxic Chemicals in Household Items

45
Image 59: Drug Resistant Bacteria

Image 60: Genetically Modified Food

46
Image 61: Bioterrorism

Image 62: Air Pollution

47
Image 63: Water Contamination

48
Appendix B: Demogrphic Items
The following questions provide us with some basic information about you.
Please read all of these questions carefully and answer each to the best of
your ability. If you have any questions, please ask the researcher(s).
1.

Gender?
1-

2.

Male

2-

Female

What is your Date of birth?
______/______/________

Month /
3.

Day

/

Year

To which ethnic group do you belong?
1 - White/Caucasian

4 - Asian

2 – Black 5 – Other___________________
3 - Hispanic/Latino

4.

What country have you spent
the greatest potion of your life in?

5.

What is your Primary Language
1 – English
2 – Spanish
3 – Other

Please Specify:_______________________

6.

How many years of
education have you received?
_____________years
High school = 12 years, then add a year for each COMPLETED year of college

7.

What is the highest degree you hold?
1 – None

4 – Masters

2 – High School Diploma

5 – Doctorate

3 – Bachelors

6 – Other (Associates, etc)

49
Appendix C: Modern Health Concerns Questionnaire

MODERN HEALTH CONCERNS
These days many people worry about the effects of different aspects of modern life on health.
Please rate the following items for how much you are concerned about their effect on your
personal health:
No
Concern
Cell Phones
Radio or Cell Phone Towers
High Tension Power Lines
Nuclear radiation
Air Pollution
Noise pollution
Depletion of the Ozone Layer
Traffic fumes
Other Environmental Pollution
Pesticide spray
Poor building ventilation
Genetically Modified Food
Additives in Food
Pesticides in Food
Antibiotics in Food
Hormones in Food
Mad cow disease (CJD)
Contaminated Water Supply
Fluoridation of Water
Vaccination Programmes
Overuse of Antibiotics
Toxic Chemicals in Household Products
Leakage from Microwave Ovens
Bacteria in Air Conditioning Systems
Drug Resistant Bacteria
Amalgam dental fillings
Medical and dental X-Rays
Bio-terrorism (e.g. anthrax poisoning)

A Little
Concern

Moderate
Concern

High
Concern

Extreme
Concern
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Appendix D: Big Five Personality Inventory

The Big Five Inventory (BFI)
Here are a number of characteristics that may or may not apply to you. For example, do you agree that you are someone
who likes to spend time with others? Please write a number next to each statement to indicate the extent to which you agree
or disagree with that statement.
Disagree
strongly
1

Disagree
a little
2

Neither agree nor
disagree
3

Agree
a little
4

Agree
strongly
5

I see Myself as Someone Who...
___1. Is talkative

___23. Tends to be lazy

___2. Tends to find fault with others

___24. Is emotionally stable, not easily upset

___3. Does a thorough job

___25. Is inventive

___4. Is depressed, blue

___26. Has an assertive personality

___5. Is original, comes up with new ideas

___27. Can be cold and aloof

___6. Is reserved

___28. Perseveres until the task is finished

___7. Is helpful and unselfish with others

___29. Can be moody

___8. Can be somewhat careless

___30. Values artistic, aesthetic experiences

___9. Is relaxed, handles stress well

___31. Is sometimes shy, inhibited

___10. Is curious about many different things

___32. Is considerate and kind to almost everyone

___11. Is full of energy

___33. Does things efficiently

___12. Starts quarrels with others

___34. Remains calm in tense situations

___13. Is a reliable worker

___35. Prefers work that is routine

___14. Can be tense

___36. Is outgoing, sociable

___15. Is ingenious, a deep thinker

___37. Is sometimes rude to others

___16. Generates a lot of enthusiasm

___38. Makes plans and follows through with them

___17. Has a forgiving nature

___39. Gets nervous easily

___18. Tends to be disorganized

___40. Likes to reflect, play with ideas

___19. Worries a lot

___41. Has few artistic interests

___20. Has an active imagination

___42. Likes to cooperate with others

___21. Tends to be quiet

___43. Is easily distracted

___22. Is generally trusting

___44. Is sophisticated in art, music, or literature

Please check: Did you write a number in front of each statement?
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E. Self-Assessment Manikin

